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(54) CENTRIFUGAL TYPE MULTIBLADE BLOWER AND VENTILATOR USING THIS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To minify the air blow out 
port of a fan casing as much as possible by securing a 
wind amount and aerodynamic performance. 
SOLUTION: A multiblade blower is provided with 
impellers 1 formed by erecting plural blades 5 between a 
disc shape main plate 3 and a ring shape side plate 
fencing to its outer periphery part, a scroll type fan 
casing 2 constituted by surrounding the outer periphery 
of the impeller 1 through a spiral expanded flow passage 
6 expanded from a tongue part 1 4 to the rotational 
direction of impeller 1 and forming an air suction port 
and the air blow out port 8 of an expanded flow passage 
6 respectively in the axial direction of the impeller 1. An 
inner surface shape from the top 2a of the fan casing 2 
to the upper end part 8a of the air blow out port 8 is 
formed by a recessed surface part 10 bent in nearly 
concentric circle shape with the impeller 1 so that the 
expanded flow passage 6 is continued and a straight line 
part 1 1 continued thereto and the bigness of the air 
blow out port 8 is minified as much as possible, without minifying the outer size of the fan 
casing 2. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] " 

[Claim 1] the wing (5) of plurality [ between / the disc-like primary plate (3) connected with a 
driving source, and the side plates (4) of the shape of a ring which counters the periphery 
section of this primary plate (3) 1 and (5) — with the impeller (1) which comes to set up .. The 
periphery of this impeller (1) is surrounded through the spiral expansion passage (6) expanded as 
it goes to the hand of cut of an impeller (1) from tongue (14). To the shaft orientations of said 
impeller (1) an air suction port (7) It is the centrifugal mold multiblade fan equipped with the fan 
casing (2) of the letter of scrolling which comes to form an air port (8) in the outlet of said 
expansion passage (6), respectively. The inside configuration applied to the upper limit section 
(8a) of said air port (8) from the crowning (2a) in said fan casing (2) The centrifugal mold 
multiblade fan characterized by forming by the bay (11) which follows the concave surface 
section (10) which curves said impeller (1) and in the shape of an abbreviation concentric circle, 
and this concave surface section (10) so that said expansion passage (6) may continue. 
[Claim 2] Said centrifugal mold multiblade fan according to claim 1 characterized by attaching 
the rectification member (16) which blockades the crowning (2a) of said fan casing (2), and a 
corresponding part to said air suction port (7). 

[Claim 3] The ventilator which carried said claim 1 or the centrifugal mold multiblade fan 
according to claim 2. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] The invention in this application relates to the ventilator which used a 

centrifugal mold multiblade fan and this. 

[0002] 

[Description of the Prior Art] In recent years, the case where a ventilator or air-conditioning 
equipment is installed in the underpart of the roof is increasing with the spread of high airtight- 
ized residences. In the case of the ventilator or air-conditioning equipment installed in such the 
underpart of the roof, it is comparatively small and the centrifugal mold multiblade fan from 
which large airflow is obtained has been adopted. 

[0003] As the above-mentioned centrifugal mold multiblade fan, as shown in drawing 10 and 
drawing 1 1 the wings 5 and 5 of plurality [ between / the disc-like primary plate 3 connected 
with a driving source, and the side plates 4 of the shape of a ring which counters the periphery 
section of this primary plate 3 ] — with the impeller 1 which comes to set up .. The periphery of 
this impeller 1 is surrounded through the spiral expansion passage 6 expanded as it goes to the 
hand of cut of an impeller 1 from tongue 1 4. To the shaft orientations of said impeller 1 an air 
suction port 7 What was constituted by the fan casing 2 of the letter of scrolling which comes to 
form an air port 8 in the outlet of said expansion passage 6, respectively is known well (for 
example, refer to JP,5-240193,A). 

[0004] And in case such a centrifugal mold multiblade fan was designed conventionally, the fan 
casing 2 was to be set up so that the part to upper limit section 8a of said air port 8 may serve 
as an include angle of about 0-5 degrees from top 2a to a horizontal plane L. 
[0005] 

[Problem(s) to be Solved by the Invention] By the way, the present condition is that underpart- 
of-the-roof tooth spaces have been decreasing in number from reduction-ization of an installed 
cost. However, when installing a ventilator etc. in the underpart of the roof, in order to raise 
workability, such as a ventilator in the present condition which was described above, from the 
place where the duct for drawing the blow-off air to the outside of the interior of a room 
becomes indispensable, small aperture-ization of a duct becomes effective. 

[0006] If it is going to attain small aperture-ization of the above-mentioned duct, it is necessary 
to make small the air port of the blower (for example, centrifugal mold multiblade fan) to which 
this is connected. 

[0007] if it is going to design with a plan which described above the centrifugal mold multiblade 
fan of a type conventionally [ as shown in drawing 10 and drawing 1 1 ], a thing equivalent before 
forming a duct into small aperture will require blow-off airflow — having — in addition — and 
although the static pressure outside the plane was also rising, when ** became small and 
designed a blower outside a fan casing, it had become unfavorable conditions very much. 
[0008] That is, if lower limit section 8b of an air port 8 tends to be made the same and it is going 
to make an air port 8 small, in the case of the centrifugal mold multiblade fan of a type, ** will 
become small outside a fan casing 2 conventionally which is set up so that the part to upper 
limit section 8a of said air port 8 may serve as an include angle of about 0-5 degrees from top 
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2a of a fan casing 2 to a horizontal plane L. The big surplus space S will be generated to the 
blower installation tooth space 15, and the problem of it becoming impossible to aim at a 
deployment of a blower installation tooth space produces this while it serves as unfavorable 
conditions very much when designing a blower. 

[0009] Moreover, if it is going to maintain *# outside a fan casing as a condition, since the air 
port in a fan casing will become large, the pressure loss by rapid passage contraction arises in 
the connection of an air port and a duct. It must stop having to form contraction tubing which 
passage reduces gradually between an air port and a duct for preventing such pressure loss, and 
the problem that the installation tooth space of a device increases arises. 
[0010] It aims at enabling it to make the air port aperture of a fan casing small as much as 
possible, the invention in this application securing the airflow moreover demanded, and securing 
the good aerodynamic engine performance, without having been made in view of the above- 
mentioned point, and making ** small outside a fan casing. 
[0011] 

[Means for Solving the Problem] the wings 5 and 5 of plurality [ between / the disc-like primary 
plate 3 connected with a driving source as above-mentioned The means for solving a technical 
problem with the basic configuration of the invention in this application, and the side plates 4 of 
the shape of a ring which counters the periphery section of this primary plate 3 ] — with the 
impeller 1 which comes to set up The periphery of this impeller 1 is surrounded through the 
spiral expansion passage 6 expanded as it goes to the hand of cut of an impeller 1 from tongue 
14. To the shaft orientations of said impeller 1 an air suction port 7 In the fan casing 2 of the 
letter of scrolling which comes to form an air port 8 in the outlet of said expansion passage 6, 
respectively, and the centrifugal mold multiblade fan which it had The inside configuration applied 
to upper limit section 8a of said air port 8 from top 2a in said fan casing 2 It enables it to make 
the aperture of an air port 8 small as much as possible, without forming by the bay 1 1 which 
follows said impeller 1, the concave surface section 10 which curves in the shape of an 
abbreviation concentric circle, and this concave surface section 10 so that said expansion 
passage 6 may continue, and making #* small outside a fan casing 2. 

[0012] In the basic configuration of the invention in this application, when the rectification 
member 16 which blockades the part corresponding to said air suction port 7 with top 2a of said 
fan casing 2 is attached, it is desirable at the point that the allophone resulting from the rate of 
flow increasing rapidly to the fan casing top 2a side of the outlet of an impeller 1 can be 
prevented. 
[0013] 

[Embodiment of the Invention] Hereafter, with reference to an attached drawing, the gestalt of 
some suitable operations of the invention in this application is explained in full detail. 
[0014] The centrifugal mold multiblade fan concerning the gestalt of operation of the 1st of the 
invention in this application is shown in gestalt drawing 1 and drawing 2 of the 1st operation. 
[0015] This centrifugal mold multiblade fan A is considered as the same configuration as what 
was already explained in the term of the conventional technique, two or more wings 5 and 5 
which inclined positively between the disc-like primary plate 3 connected with a driving source, 
and the side plate 4 of the shape of a ring which counters the periphery section of this primary 
plate 3 — with the impeller 1 which comes to set up .. The periphery of this impeller 1 is 
surrounded through the spiral expansion passage 6 expanded as it goes to the hand of cut of an 
impeller 1 from tongue 14. To the shaft orientations of said impeller 1 an air suction port 7 It is 
constituted by the fan casing 2 of the letter of scrolling which comes to form an air port 8 in the 
outlet of said expansion passage 6, respectively. Said air suction port 7 is formed in the way 
among the bell mouths 9 attached to the fan casing's 2 intake side. 

[0016] A deer is carried out and the inside configuration applied to upper limit section 8a of said 
air port 8 from top 2a in said fan casing 2 is formed of the bay 1 1 which follows said impeller 1 , 
the concave surface section 10 which curves in the shape of an abbreviation concentric circle, 
and this concave surface section 10 so that said expansion passage 6 may continue. In addition, 
the air port 8 is made into the shape of a cross-section rectangle which made the lower limit 
section 8b conventionally the same as a type, and is connected to a duct 13 through the joint 12 
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of a cross-section circle configuration. A sign 15 is an installation tooth space which arranges 
the centrifugal mold multiblade fan A. 

[0017] By the way, as the term of the conventional technique was already described, if the air 
port 8 where a duct is connected is made small, conventionally, by the thing of a type, ** 
becomes small outside a fan casing 2, and since it becomes small as compared with the 
processing airflow as which the cross section is required in the outlet part of the expansion 
passage 6, the airstream breathed out from an impeller 1 will be controlled. Therefore, the rise of 
an airflow fall and an operation sound will be caused. 

[001 8] however — when constituted as in the above-mentioned gestalt of operation of the 
invention in this application, ****** jt makes magnitude of an air port 8 small according to the 
aperture of the duct 13 which should be connected — the outlet part of said expansion passage 
6 — the former — the thing of a type — comparing — large — becoming (that is, ** being 
enlarged outside a fan casing 2) — a leeway is given in the cross section in the outlet part of 
this expansion passage 6 from time. Therefore, the airstream from an impeller 1 will be breathed 
out smoothly, although the passage in the part which results from fan casing top 2a to an air 
port 8 is rapidly narrow compared with the thing of a type conventionally, as compared with the 
thing of a type, airflow also increases conventionally, and an operation sound also falls. 
[0019] Moreover, since magnitude of an air port 8 can be made small as much as possible, 
without making ** small outside a fan casing 2, the blower installation tooth space 1 5 is 
effectively utilizable. 

[0020] Subsequently, the centrifugal mold multiblade fan concerning the gestalt (namely, example 
1) of this operation, and conventionally, when the airflow-static pressure property and airflow- 
noise level property in the thing (namely, the conventional example) of a type were measured, 
the result shown in drawing 9 was obtained. The experiment conditions at this time were number 
of rotations: 1000rpm, impeller outer-diameter:250mm, and impeller width-of-face:130mm. 
[0021] According to the above-mentioned result, while a big static pressure is obtained [ in / 
compared with the thing of the conventional example / in the thing of the gestalt of this 
operation / the operating airflow point (for example, 1 100m3/h) X ], it turns out that a big noise 
level fall is also obtained. This is exactly the effectiveness by increase of the passage cross 
section in the outlet part of the expansion passage 6, as mentioned above. 
[0022] Such a centrifugal mold multiblade fan A becomes the the best for carrying in the heat 
exchange ventilator installed in the underpart of the roof, as shown in drawing 3 . 
[0023] This heat exchange ventilator has the casing 21 which has two ** 23 and 24 divided by 
the total heat exchanger element 22. One ** 23 It is divided with a bridge wall 27 by outdoor air- 
drawing section 23a which has the outdoor air suction port 25, and indoor air blow-off section 
23b which has the indoor air outlet 26. ** 24 of another side It is divided with the bridge wall 30 
by indoor air intake section 24a which has indoor air inlet port 28, and outdoor air blow-off 
section 24b which has the outdoor air port 29. And the centrifugal mold multiblade fans A and A 
which start the gestalt of this operation, respectively are arranged in said indoor air blow-off 
section 23b and outdoor air blow-off section 24b. Sign M is a fan motor. The flow of the indoor 
air W1 in this heat exchange ventilator and the outdoor air W2 is shown in a continuous-line 
arrow head and a broken-line arrow head. 

[0024] Moreover, such a centrifugal mold multiblade fan A becomes the the best for carrying in 
the ventilator installed in the underpart of the roof, as shown in drawing 4 and drawing 5 . 
[0025] As this ventilator attends the opening 31 formed in head lining C, it is installed in it, and in 
the box-like casing 33 which has inlet port 32 which attends said opening 31, the centrifugal 
mold multiblade fan A concerning the gestalt of this operation places a revolving shaft upside 
down, and it is arranged. A sign 34 is an intake grill. 

[0026] as described above, even if it makes ******** of an air port 8 small by having 
constituted the centrifugal mold multiblade fan A, the place which can secure the good engine 
performance to the blower installation tooth space is the same as the former — since it can 
****** and it is not necessary to form contraction tubing between a blower and a duct, increase 
of the installation tooth space of a device and the rise of cost are avoidable. 
[0027] In addition, although the wing in the impeller of the centrifugal mold multiblade fan A 
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inclined positively like illustration, it may incline in the thing which was suitable in the direction of 
others and a path, or the back sense. 

[0028] The centrifugal mold multiblade fan concerning the gestalt of operation of the 2nd of the 
invention in this application is shown in gestalt drawing 6 and drawing 7 of the 2nd operation. 
[0029] In this case, the tabular rectification member 1 6 which blockades top 2a of a fan casing 2 
and a corresponding part is attached to the air suction port 7 (specifically bell mouth 9). Since 
other configurations are the same as that of the gestalt of the 1 st operation, explanation is 
omitted. 

[0030] By the way, the inside configuration applied to upper limit section 8a of an air port 8 from 
top 2a [ as / in the gestalt of the 1st operation ] in a fan casing 2 When it forms by the bay 1 1 
which follows said impeller 1 , the concave surface section 1 0 which curves in the shape of an 
abbreviation concentric circle, and this concave surface section 10 so that said expansion 
passage 6 may continue, In the expansion passage 6, the cross section of the part corresponding 
to said concave surface section 10 will narrow rapidly compared with the thing of a type 
conventionally, and the cross section of the part corresponding to fan casing top 2a becomes 
large relatively as compared with the cross section of other parts in the expansion passage 6. 
Consequently, in an impeller 1, discharge flow F from the part corresponding to fan casing top 2a 
comes to flow mostly, and the part (part shown in drawing 6 by the imaginary line) to which the 
rate of flow becomes extremely large depending on the drawing condition from fan casing top 2a 
to upper limit section 8a of an air port 8 arises. Then, a loud exfoliation sound will occur in the 
blade leading edge of a part where the rate of flow became large, and said exfoliation sound turns 
into a periodic allophone with a use gestalt which an air port 8 opens for free passage to the 
direct interior of a room. 

[0031] Then, if the rectification member 16 is attached to an air suction port 7 as in the gestalt 
of this operation, the sink flow which flows into an impeller 1 from an air suction port 7 will be 
distributed by the rectification member 16. Consequently, the flow breathed out from the part 
corresponding to fan casing top 2a in an impeller 1 will equalize, control of the big rate-of-flow 
part can be performed, and allophone generating can be prevented. 
[0032] In addition, the width of face of the rectification member 16 has a possibility of 
effectiveness not being acquired if not much small, and intake area decreasing if width of face is 
too large, and reducing the fan engine performance, and its about 20mm is desirable. 
[0033] Subsequently, when the airflow-static pressure property and airflow-noise level property 
in the centrifugal mold multiblade fan concerning the gestalt (namely, example 2) of this 
operation were measured, the result shown in drawing 9 was obtained. The experiment conditions 
at this time were number of rotations:1000rpm, impeller outer~diameter.250mm, and impeller 
width-ofH^cerl 30mm. 

[0034] According to the above-mentioned result, while an equivalent static pressure is obtained 
[ in / compared with the thing of an example 1 / in the thing of the gestalt of this operation / 
the operating airflow point (for example, 1 100m3/h) X ], it turns out that noise level is falling a 
little. This is exactly the effectiveness of the rectification member 16. 

[0035] In the centrifugal mold multiblade fan concerning the gestalt of this operation, the blower 
installation tooth space 1 5 can be made small, without reducing the fan engine performance, if 
the straight-line-like cut section 1 7 may be formed in the tongue 1 4 of a fan casing 2, and the 
part which counters and it does in this way, as shown in drawing 8 . 

[0036] The centrifugal mold multiblade fan A concerning the gestalt of this operation is the the 
best for carrying in a heat exchange ventilator and a ventilator similarly also in the gestalt of the 
1 st operation. 
[0037] 

[Effect of the Invention] According to the invention in this application, the inside configuration 
applied to upper limit section 8a of an air port 8 from top 2a in the fan casing 2 of the letter of 
scrolling It forms by the bay 1 1 which follows an impeller 1 , the concave surface section 1 0 
which curves in the shape of an abbreviation concentric circle, and this concave surface section 
10 so that the spiral expansion passage 6 formed of a fan casing 2 may continue. Since it 
enabled it to make the magnitude of an air port 8 small as much as possible, without making ** 
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small outside a fan casing 2 A leeway will be given in the cross section in the outlet part of the 
expansion passage 6, and the airstream from the impeller 1 in the part concerned will be 
breathed out smoothly. Although the passage in the part which results to an air port 8 is rapidly 
narrow compared with the thing of a type conventionally from fan casing top 2a, as compared 
with the thing of a type, airflow also increases conventionally, and there is outstanding 
effectiveness that an operation sound also falls. 

[0038] Moreover, since magnitude of an air port 8 can be made small as much as possible, while 
being able to utilize the blower installation tooth space 15 effectively, without making ** small 
outside a fan casing 2, there are a piping tooth space by minor—diameter-izing of pipe sizes, such 
as a duct connected to a blower, and effectiveness of it being small and ending. 



[Translation done.] 



http:/ / www4.ipdl.ncipi.go jp/cgi-bin/tran„web_cgLejje 



12/7/2004 



Page 1 of 1 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing of longitudinal section of the centrifugal mold multiblade fan concerning 

the gestalt of operation of the 1st of the invention in this application. 

[Drawing 2] It is the IHI cuttingHnto-half sectional view of drawing 1 . 

[Drawing 3] It is the outline crossing top view of the heat exchange ventilator which is the 

example of application of the centrifugal mold multiblade fan concerning the gestalt of operation 

of the 1st of the invention in this application. 

[Drawing 4] It is drawing of longitudinal section of the ventilator which is the example of 
application of the centrifugal mold multiblade fan concerning the gestalt of operation of the 1 st 
of the invention in this application. 
[Drawing 5] It is the V-V sectional view of drawing 4 . 

[Drawing 6] It is drawing of longitudinal section of the centrifugal mold multiblade fan concerning 
the gestalt of operation of the 2nd of the invention in this application. 
[Drawing 7] It is the VII— VII cuttingHnto-half sectional view of drawing 6 . 

[Drawing 8] It is drawing of longitudinal section showing other examples of the centrifugal mold 
multiblade fan concerning the gestalt of operation of the 2nd of the invention in this application. 
[Drawing 9] It is the property Fig. which compared the engine performance of the centrifugal 
mold multiblade fan concerning the gestalt (namely, an example 1 and an example 2) of the 1st 
and operation of the 2nd of the invention in this application, and the conventional multiblade fan. 
[Drawing 10] It is drawing of longitudinal section of the conventional multiblade fan. 
[Drawing 11] It is the XI-XI cutting-into-half sectional view of drawing 10 . 
[Description of Notations] 

1 — an impeller and 2 — a fan casing and 2a — a crowning and 3 — a primary plate and 4 — a 
side plate and 5 — a wing and 6 — expansion passage and 7 — an air suction port and 8 — an 
air port and 8a — the upper limit section and 9 — HERUMAUSU and 10 — the concave surface 
section and 11 — a bay and 13 — a duct and 14 — tongue and 16 — a rectification member 
and A — a centrifugal mold multiblade fan. 



[Translation done.] 
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[0 0 04] -tor. fit*. C®£9&Jt<&a&tWgH 
EteSW-rSBRtG*. ^©77>^-»y2B, ^© 
USB 2 a3*»6«fSKgaeJcHJP8 0±iKaJ8 a £-C©SB# 
*J*TfflL«:»ly-C0~5* aK©Afltitt*«fc5«:R 
^3ft&c 44ft-? "CV/c. 

[0005 ] 50 



0 9 99 4 

2 

<D®m b*> 63^#» * ^- **J?i&i> u r * t <, > * ©**ii 
^. M«^©^m^m ; &«< takeoff b&^oixt 

4ft-£ <> 

[0 00 6] ifSU/c^i' h©/jNP@fb=S:0€>^i-r.5 
[ 0 0 0 7 ] 0 1 0 *$«ttX0 1 1 (C^-TJ; 5 ftg£*£ V 

(c er. ^ t >er— »d/©^*s/hs < 

[0 00 8] 9. ^t^mP8©T^a58b^PJD 
KLra«?»cmP8*^3< 0«t5 4-rSi. 7r>^ 
— > > 2 ©1195 2 a 6 Hljia^^aP 8 ©±^g|3 8 
ag-C©a&##*¥ffiUC*fl/"rO~5° flg©#g4 

«©*§-£, 7T>^"^>^2©^555/h3<^- 3 ru 
£5©t-&&. cna, asa«*iasi-r*±-c*fiKc^ 

jW!fe^4fe544fe{C. jUatSeSX-^-X 1 5(C^: 

*&^iiJ£p B lS#£GTG£ i 5C4 4&9, SMUMM 
^-^©«8!P*Jffl*HSC43W-C*a<!Q:S4t»^ra 

[000 9] £/c. 7 r >>r—» i/<Dft-t%3k#M*) 

tss©ias! x - x vm*? zt^immvuL-r 

s. 

[0010] ^M^B^iJ. ±IB©*fc^T:ft3n/c4> 
©r, 7t>^-^>^©^>&/Jn3 <-TSC4ft< . 

s. 

[0 0 1 1 ] 

«. ±fasa*^r-5/c*©^-©4L/-c. igKijstciS 

M3 hS RgitK©£« 3 4 BEi« 3 cMMBKStt HIT £ 
•;>i/tt©ffl'Jffi4 4©p^K:ffi^©^fS5. 5- • *5:r 

Lrft£^«* 1 4 . 1 ©nil^SSB 1 4*^6 

Jfc*cjj£S86 «:^-LrH^Lfi-3Wfa^tS* 1 ©tt^fC 



3 

&-€■ n-en^ss l x ft s x >? a - ;m#© ? T > - > 
^2 i«i^fc^c^siiiii^(c*j^r. Bute-? r 

4g358 a &£#>W XOfHWBWZ. tuf e^SKSS 6 *5jg^ 
-TS<fc 5 tcmifa^«m 1 <tB§|5)^RWc^ft-r-5IM]ffig|5 

i o ti^caffiSP i o icmmirzAmfc 1 1 4&cj: <qbi& 

It, yyy>r-: » ?2<D?\-^t%:'\^ < ■? 5Ci& 
< . £mffiP8©PS£nJ&imc/h;* < ft U#S J: "5 
tcL-Tl^,, 10 
[0012] *!SS^B^©S*«fiS;tcfc^r. milB^eR 
&P7K:. mife-7 r >^-^>^2©TMSB2 at^ttEf 
3^#£H^T£SS^SIM*1 6£^L7c*§^. P«m 
1 ©tfJP©:7 7 >-!r— >>£HIgfS2 affliJtCfcl^-Cijfcil*:! 

[0013] 

[ o o i 4 ] m i <Dmm<DBi& 20 
s 1 *>cti>*0 2 (cij, *ngj%H^©^ 1 <Dmm<DBmitfr 

[0015] c&A&m&mmmmAiz. mm*mffi 

IE»j»C«ii£3ft3RMtt©£«3 4t5dEffi3©5fmP 
te*t fS]T S > dtftDfflMK 4 £ ©race wfFSl I? &CflS£4 U 

aa»©^«5. 5 • • ttwisxuhwtmi t. ^ 

*g* 1 ©^Ji^SSB 1 4j6>€>33«* 1 ©03te?>faK:fa*> 

-5 k& -cte^-r s ^mvt<Dtt3$m 6 ^ o r mm l 

S-3Hffl2^«mi©##l6)CC^mCRiAP7^, BUlSffi:^: 30 

i'p-jW©7 7>^-^>i'2 4cc<fcr)t8i5;3ft-co 

5. IW3S«»iiP7«. 7r>^-^>i/2©PRiAffiiJ 

[00 16] L/^L/-C, mtl?y^>r—. » ?2 Ittett 
SHSP2 a*>6«r8a28SWcffiP8©±«WP8 atCWt 

mm i <tns^R^«:?$tt^^(Hffigi5 1 o tmwwi® 1 

*5. ^,?>:aiP8«. *OT4BaU8b*S£*3r-f^iH 40 
D {C L fcR 4 S *i r te 0 . BfrffiPW*}*©^ 1 

^Mi§@l*i a £ ert £ gt^ -< - * x$> z> . 
[0017] ic^T, wcse*er#©ffl{c*sc»r^-< 

^m^aP8*/h$<-r-5£. 7r>^->->i/2©^- 
■#*«<h3 < ft 9 . J£^:«£S86©tapg|5»{C*$t>T»fffiffl 

*^*s*ii,«isia*K:tkO'r/h5< fts/c*. mmm 

i X . SfiffiTfc <fc 0'«K^©±#*fS < C 4 4 ft S . 50 
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[0018] 4 ±iaUfc*K^W©JU6©^Sg 
(c*jW6«fc^{c«fi£bfc«^ 1 £mn*mP8©*#<? 

h 1 3©P&«C£fc>-t±-Oh;S < Ofc 

i l x *> , mft afc^ssss e ©m pas»3&j«e* * t 

©fc:itl'-t*£<&& (^£9, 7r>er->»^2© 
^***<T*4) 4C5^e»«;^586©fflPgP 

6©^MiK*!^A-XKB±|fm$n-5C4 4&»J > 7? 
: ^>imgP2 a^6Sa?>CtiJP8^MSSP^-C© 

sss^ee* ^ a y'okoitcib^x^Mim * o r i» * k 
[0019] ifc, 7 7>y-»y2©^^M< 

«cift<, S«!*cfflP8©^:*3*5I2iWK:/h3< 

[0020] -o^x-, xmmmm mmm 1 ) 

^JU#14£5rita'JLfc4 C 5,^9 K^ift**s»€,ti 
ft, C©4*©*H^fr«. Hte^t : lOOOrpm. 
i$MB*$f& : 2 5 0 mm, : 1 3 0 mmX$>-? 

It. 

[0 02 1 ] ±iBtt*5Cj;tltf t #gm<OBmfDb<D 

». sesfewofcotcit^rfieffljwKg 1 1 o 

OmVh) X4Cfcl>T*S&#E#f#64l-54 4fc 

HuiEb^Jc^tC. tfe^8S6©WPap^{C*jWS 
SS8Sttf®S©if^{cJ:S?am«:«*^j:6ftli. 
[0 02 2] C ©<£ ^ ftM'C^^S^)S^ A tt. 0 3 IC 

■T-2.©«:^®4ft€.„ 
[0 02 3] C(DfR£ftft*l£Btt. 
> h 2 2fcJ:i3Eiii$nfc--2©^2 3. 2 4Zm?Z> 
*—»>/2l$ : mLXto<0. -tOf2 3(J, 
m©i4P 2 5 £*tr*^J1-£»!Ri£SP2 3 a 4^rt^m 

p*:WP2 6 *wr^»Mrt^mi^msP2 3 b tici±m^2 

7{C«tf3lZiii$n. ffi*©S2 4«. ^^»©jAP2 

8 zm? zw^zmssohMz 4 a 4^^m^mP2 9 

£Wr ^.^^»^aS|52 4 b 4 lottos 3 0 (C J; 0 E 
H3nru-& 0 -?-br. iiuie^rt^MnWiia^ 3 b*sj; 

^M-^a?>:aa52 4 biat, ^u^n-^mm^Bmic 

MB7 7>t-$?&5. C©^38&&^gK::teW-5, 

Srt^aw, te j: v^rmnw, ©jsntj^^Enfe'cfc o* 

[0 02 4] tfc. C©J:5tt»C«!^»aS»«Att. 
04fcJ;O'05K:in-rJ: i >K:. ^#S«:^g3n-5^« 

S ©cc^ii4 ft . 
[0 02 5 ] C©^MSS«. ^#CCCrT5l?£3n/cigp 



5 

3 l«:&StJeRi£P3 2 Z^?r Zmttf »if3 3|*)K: 

s. 

[0026] jiiai//c<j: ^ (c*&9£ sawn a & ams 
fhionKta^iRwiiSw^ttt^ft. ^s©s io 

g*-<-X©ft*:te<J:i>*:3* h©±#?£itW-2>C £#-C 

[0 027 ] ^C^^»^a^A©^**tC*JW 
■Sulfite. 0^©<fc5Kiwfa*{C*S$4l/fc*>©©fi. S 
;£lajtC[6Hr>fc ©& -S t,>«f£|S] £ (c«i4 L/ &©-?& o 

[0028] m2<omn<Dfci& 

06*}<fcS>*07 KB. *W6W©*2©S3fi©»lHKC3&» 

#> £ j&frl? 3 ft r i > & = 

[0 02 9] C©t§^, ^m®jAD7 (ftttWCCf*. 20 

-€-©fi©1t^»» 1 ©*ife©^Siil^«&©-CI« 

[0030] £ C ^ 1 ©SSteO^SSfCteW-5 «fc -5 
tc. 7y>-?r--'>>^2{C*JW £11952 a^e^ffl 
□ 8©±iB»8aCC36»Wr©rta3gtt*. flVIB&*ftfS 

6 ^ tcffisepts* i tmm'bPttRicmtii? 

zwmMi otmwm^i o sHtsgpi 1 tic 

Kttie-r ?»gp»©»TffiS* 5 fie*$ ^©4>©(ctfc^r^ 

r > f - is > ^HSIJ 2 a K*f J&T *a^©Kffi«*JflS© 

^©*raratcJtortI»fl<jK:**<fcS. -e©*s*. 

1 fcfc^T? r >tr—» FffiM2 a fc^tttv-r -5 
^^6©itt#HJLiftftF;&s0<«E*i£ J; 5tcfc9. y 
T>ir-is>?m$H2 a*>6ffiSW>CtfJP8©±*»8 a 
£ r©^ 9 <£ o T < & 

[0031] -e-c-c. 4^S6©jf^.{c*jw^«t^«: > ^ 

£W»i£P 7 CcSfiggPtt 1 6 £tt!3:-r -5 £ . £»?R&P 7 
*6^1S* 1 tcWLA-rZ>i&j&Mtiimffi%m 1 6 tc J; 
-C#ffc3ft&. ^-©^m. ^tS*l«:fc^-C7T>^- 

» i^ngp 2 a K^titT^gp^^ 6tt# Hi s ft&?£ft# 
¥^{bf & c ££&«?. **&*»«#©»»»*•?*. 

[0032] ^iSSBttl 6©GI«:#>grMh3t>£ 50 
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Ommiga^MSl/^,, 

[0 03 3 ] o^-C. ;$££©)£» (BP*>. m^M2) 

oms- u w&tt* ihh ifctc?., 09 tc^-r 

ejft3&J»6*ifc. C©&#©3UMfetttt, 10 
OOrpm, PIS***® : 2 5 0 mm. ^tg^ifl : 1 3 
0mmt*ifc, 

[0034] ±faM*(c«tntf < *njfi©jf^©^© 

«. HS6^1©4>©tcl:b-<-Cftffl)SIJI* (tfUli. 1 1 
OOmVh) X{C*jl»TR*©»E3i«»6ti4i4fc 
5C. fl^U^Hi^T&TLT^SC £#£>#>£„ Ctl 
«. SSSSPttl 6©8MI{C«a>&6&<,>. 

[0035] *g8»©jB*«:a>rt> z>&\m%>mkmmit 

*5t=»-C. 0 8 (Ctj^T J; *) CC, 7y>y-i/>^2©-£gB 
1 4 4*t|fiJ-r-5»»K:e«tt©* s. hSPl 7 4J&JiRl,T 
C©<fc5K-f ££. 7 7>ttKIT3t5C 

[0 03 6] 4^©j|gffiKa>*&&£^KgMgA 
*>. ft 1 ©*tS©^»«c*jW« tH«(c«iSI«ft«gi« 

[0 03 7] 

[few©** 3 *»9!«cJ:*i«. x?o-jW©7t 
>>t->'>^2K:*>0^4]1S|52 a*^£gmq>:mP8©± 
jS8SB8 atC^Wr©^®^*, ^ r >-Jr— » ^2tC 
J: <9 3 ft 4 iWSt£©&*i&Bg 6 4 <fc ^ tc ^ 

ffi* 1 4BS^Rtt{c*fl-r4iHffi» i o tmm^ 1 

OtcOi^-rSiiJIgBl 1 iKJcOJ&SOT. 
t/>^2©^-t*/jN3<-rSC£fe<, ^m^WP8© 
§ % pJ&Wcc/Jn § < & utf 4 <fc 5 fc o fc©-c. ffi^: 
0S£8g6©mPgP^^*sW4Kffia(c^*s-C*. 

4^«m 1 *^ e»©£5ui£#sx ^- ^Ktt * W 3 
WCttftO, 7T>-5 r -'>>^]iaJ2 a*»e>^ 
fflP8^MSa5^-C©S£BS*lfie*$ A yo ^©fctb^r 

(ctbL/raafeitAu. a««fefiT-r4ii>^«nfc 

[0 03 8] ifc. 7 7 >'!r-»i'2£D}1-^/|^< 
TSC£&<. S«e»cHJP8©^:*S*lI&fl«J{C^S< 
-T4C<i:^-C#-5»©-C. jUia^^gX^-^ 1 5&m® 

{cr£ffl-C#4££^tc. aaa«^ssttsh*yd» h^© 
ffi i tP&©/jN^K:j:&iB i g*^-x&/j\3 < r«tf£ 

CiaE©fS#i5:sttW] 

[an *^?fl©» i ©sat©»sncj&»*>4it^* 
SiiiaM©si»fffi0-c*4„ 

[02] 01© I I - I l3MKIKffil8-C*a. 
[0 3] *ES^B^CD^ 1 ©^©ffJmA^Sjt'C^ 
Sj*®^© Sffl Mr * 4 &£&8im£Sg©tltBgg§»r¥ffi 



(5) 



0-C&S. * 

[04 ] xmzm&m 1 <D^(DB^«.^^^cm^ 
mmmmomm m-c& ztk$m&vmmwm-ez> 

[05] 04©V-V»r®0-C£>£ <> 

[07 ] 06©V I I -V I I *«cWS0r-*-s. 
[08] ^H^a^CD^ 2 ©3sfe©jf^K:#>#> £ jt,i>§S^ 
233M®*S©fl&©^^«W®0-c&&. 

[09] xm&wom 1 *s j; t>*?& 2 (ommomm < bp io 
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*>« 

[010] S£*©^S^IBl^(DlKS»rffi0-C*6 
[0 1 1 ] 0 1 0<DX I - x 1 *iS»?B0-c£>s o 

iiP. 8«SSWcaP. 8ate±i&SB. QB'vH/^ 
X, 10«[HSSP. 1 13ttiff h, 14 



[01 ] 



[02] 



2a 12 13 
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